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MA-20CCCD4 



SEQUENCE LISTING 

<110> Schnepf, H. Ernest 
Schwab, George 
Payne , Jewel 
Narva, Kenneth 
Foncerrada, Luis 

<120> Nematicidal Proteins 

<130> MA-20CCCD4 

<150> US 09/738,363 
<151> 2000-12-15 

<150> US 09/076,137 
<151> 1998-05-12 

<150> US 08/316,301 
<151> 1994-09-30 

<150> US 07/871,510 
<151> 1992-04-23 

<150> US 07/830,050 
<151> 1992-01-31 

<150> US 07/693,018 
<151> 1991-05-03 

<150> US 07/675,772 
<151> 1991-03-27 

<150> US 07/565,544 
<151> 1990-08-10 

<150> US 07/557,246 
<151> 1990-07-24 

<150> US 07/535,810 
<151> 1990-06-11 

<150> US 07/084,653 
<151> 1987-08-12 

<160> 40 

<170> Patentln version 3.2 

<210> 1 
<211> 4155 
<212> DNA 

<213> Bacillus thuringiensis 
<400> 1 

atggcaattt taaatgaatt atatccatct gtaccttata atgtattggc gtatacgcca 60 
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ccctcttttt 


tacctgatgc 


gggtacacaa 


gctacacctg 


ctgacttaac 


caattgttga 


aaaatttaga 


aaaagggata 


aatgctggaa 


cttattcgaa 


gatgtactta 


aaggtatttt 


tatagatgat 


acaataaatt 


atcaaacata 


ggtttaagtt 


taattacatt 


agctgtaccg 


gaaattggta 


tttttacacc 


ttgttttttg 


ctgcattgaa 


taaacatgat 


gctccacctc 


ctcctaatgc 


tttgaggcta 


tgaaaccagc 


gattcaagag 


atgattgata 


gaactttaac 


caaacatttt 


taaatgggga 


aataagtggt 


ttacaaaatt 


tagcagcaag 


acaatggatg 


atattcaaag 


ccatggagga 


tttaataagg 


tagattctgg 


aagtttacag 


atgaggtact 


atctttaaat 


agtttttata 


cagatcgttt 


attacagata 


atacagcgga 


tcgaactttg 


ttaggtcttc 


cttattatgc 


agcatgcatc 


ttatgttatt 


aagagatatc 


attactaagg 


gtccgacatg 


attaatttca 


caccagatgc 


aattgattcc 


tttaaaaccg 


atattaaaaa 


ctttactcta 


aaactattta 


tgacgtattt 


cagaagggac 


ttgcttcata 


tctgatttag 


agtcctttgc 


aaaaaaacaa 


aaatatattg 


aaattatgac 


ttagattttg 


caagattgtt 


tcctactttt 


gatccagatc 


tttatccaac 


gatataagtt 


tacaaaaaac 


acgtagaatt 


ctttctcctt 


ttatccctat 


gatgggttaa 


cattaaataa 


tacttcaatt 


gatacttcaa 


attggcctaa 


gggaatggcg 


cgtttccaaa 


cccaaaagaa 


agaatattaa 


aacaattcaa 


agttggagag 


cgggacagta 


cggtgggctt 


ttacaacctt 


atttatgggc 


caagattctg 


tagagactcg 


tttgtatggg 


cagcttccag 


ctgtagatcc 


cctaattatg 


tttccataga 


ttcttctaat 


ccaatcatac 


aaataaatat 


aaaacaccac 


cacaaggtgc 


gagtgggtgg 


aatacaaatt 


taatgagagg 


gggttaagtt 


ttttacaacg 


agatggtacg 


agacttagtg 


ctggtatggg 


gctgatacaa 


tatatagtct 


ccctgcaact 


cattatcttt 


cttatctcta 


tatcaaactt 


ctgataacta 


ttctggtcac 


gttggtgcat 


tggtaggtgt 


caagaggcta 


ctcttcctaa 


tattataggt 


caaccagatg 


aacagggaaa 


atgggatttc 


cgtttgaaaa 


agcttcttat 


ggaggtacag 


ttgttaaaga 


ggtgcgaatg 


cgatgaagct 


ttctcctggg 


caatctatag 


gtattcctat 


acaagtggag 


aatatcaaat 


tcgttgtcgt 


tatgcaagta 


atgataatac 
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MA-20CCCD4 
agcttatgaa 120 
agcaatagct 180 
tgtaaatatt 240 
tttcatcggt 3 00 
aaaagatata 360 
tgcggatgag 420 
ataccagtct 480 
attaattaaa 540 
acctgtattt 600 
tatacttgcg 660 
ggattctaaa 720 
taatataaag 780 
cggaacgcct 840 
aacacattgt 900 
aggatcaggt 960 

acgtactgca 1020 

ttatgaaaat 1080 

actgtatcct 1140 

aatagaagtc 1200 

acaggcaggg 1260 

ggatacttgg 1320 

aagtgtaagc 1380 

tggtggtttt 1440 

tggaactcct 1500 

gagtacgcct 1560 

tgtatctaca 1620 

atggttaaat 1680 

tacaaatgta 1740 

taacgttttc 1800 



tttaatgtag atactggtgg 
gtagataata atacgggagt 
acaactgata attcttttac 
caaggttctt ctgatgtctt 
atatatcatg gaagttataa 
aatatgaatt actacgatat 
tctatgcatt tgcttaataa 
gaaaccttct ttgctacgtt 
ggccttccag aagttagtgg 
aataatggtg gtggtgatgg 
tctttaagcg gatctgatca 
gtacaaggta attataccta 
aatactgtag tatcaagcat 
gctgatagcc ttgagcttga 
gcaacagtaa aaagtcctaa 
caaaatatca caacacaagt 
cataatgtaa gtgatcatga 
gaagtatttg gagatgagaa 
agtagagcaa gaaatcttct 
ggaagaaatg tagtaactgt 
ccaccaccag gattgtctcc 
ccaaatacac gttatattgt 
gtttcacgtt atgggcaaga 
ccgttaacat caaatggacc 
ggagatccac atttctttag 
cctggtattg aatttggtct 
ttggaaattc gtgaagatcg 
gcaagaaatt ggagaaccga 



agcaaatcca attttccaac 



acaaggagca 


aatggtgtct 


agaaattcct 


gcgaagacga 


tttagaccgt 


attgaattta 


tacttcatca 


ggtgcagatg 


aatagtaaat 


ggtcaggcca 


aggaaaagtg 


ataaaaacaa 


cccagttcca 


gaaggattta 


aaatattacc 


gtacaatcta 


tggtggtaat 


ggtggtggtg 


tacgactatt 


tatcatggaa 


tacaggtact 


cccgtattaa 


tccagtatat 


tctccttttg 


actacaacct 


agatatggtt 


tgtaaattac 


gatagatcat 


aaatgcatta 


ttcgcatctg 


tattgaagaa 


gttgtattaa 


gaaggcttta 


cgtaaattgg 


gataggtggg 


agttttgaaa 


atctgatcat 


gaactattta 


atcttatatt 


ttccaaaaag 


ttctggattc 


atcgcacatg 


agtgcaaaag 


gtcgtgcaag 


agtttgttgt 


cccccacgtt 


ttacagtatc 


gatgtaggtg 


tcgtattgta 


aatccaactg 


tccattagca 


gcaaatgaaa 


gtatgagaaa 


gaacgtgcgg 



agataaactt tgcatctact 
atgtagtcaa atctattgct 
ttaatgttca tttaaccaac 
tacctttttc tctacctctt 
atgttttatg gtcttcttca 
atagtagtag tatcgctagt 
ttgatattcc agggcattcg 
atgaagttag aattcttgct 
ataatccgcc tcaacctagt 
atggtggtca atacaatttt 
aacttgaaac tgggattcat 
tactgaatgc ttacagaaat 
atataactat acagacagaa 
ttgccacagt gaatggtact 
ttaaactccc aatagactta 
gaacacaaaa tatgcttgct 
aagtggatgc cttatcagat 
tgaatcaagc aaaacgtttg 
attgggatgc atggtataaa 
agagtgatca tgtattatta 
tggaggaatc taaattaaaa 
gaaaagacct agaaattgtt 
ttccttatgg agaagcattc 
ctacaagtaa tggaacctta 
cactagattt acaagcaaac 
gaatggcacg cgtaagcaat 
tacgacaagt acaacgtgtc 
aagtaacaag tttaattcaa 



MA-20CCCD4 

1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
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MA-20CCCD4 


f*r*i~ rrf" t" ^ t - /""^ 

> — O U-y L- Lu.Lv CX 


a t* pcraa fc r*aa 


eggattgtat gaaaatggaa attggaaegg 


ttctattcgt 


3540 


t* pafta faf t" t" 


pert" at" nacrsa 


tatagacgeg attgtattac caacgttacc 


aaagttacgc 


3600 




t - crt" pacra t~ acr 

i— y l. v_» ciy ci l» ciy 


attcagtgaa caaggagata taatggctaa attccaaggt 


3660 


yuciLL acta t- (•* 


yuyoyL-ciL-yo 


acaactggaa caaagtaege ttctgcataa 


tggtcatttt 


1720 


CXL-. C-CLCLCLy ciuy 


uay L- u ctci. u u y 


gacaatagaa ggegatgeae atcagataac 


actagaagat 


3780 


yy L-dydcy uy 


t~ a t~ t~ nepers* r*f~ 

L-CtL-L.yL^yctCL. 


tccagattgg tcttcgagtg tatctcaaat 


gattgaaatc 




y dy C±ci ULLLd 


ctL- U t_,ciy at del 


agaatacaac ttagtattcc atgggcaagg agaaggaacg 


J ? w U 


guuacy ttyg 


dy cduy y dy d 


agaaacaaaa tatatagaaa cgcatacaca 


teattttgeg 




ctd U l_ U L.dL,dd 


pf h r»rr 
v_ l. LLLLaaLy 


tcaaggactc acgtttgaat caaataaagt 


gacagtgacc 




atttcttcag 


aagatggaga 


attcttagtg gataatattg cgcttgtgga 


agctcctctt 


4080 


cctacagatg 


accaaaattc 


tgagggaaat acggcttcca gtacgaatag 


cgatacaagt 


4140 


atgaacaaca 


atcaa 






4155 



<210> 2 
<211> 1385 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 2 

Met Ala lie Leu Asn Glu Leu Tyr Pro Ser Val Pro Tyr Asn Val Leu 
15 10 15 

Ala Tyr Thr Pro Pro Ser Phe Leu Pro Asp Ala Gly Thr Gin Ala Thr 
20 25 30 

Pro Ala Asp Leu Thr Ala Tyr Glu Gin Leu Leu Lys Asn Leu Glu Lys 
35 40 45 

Gly lie Asn Ala Gly Thr Tyr Ser Lys Ala lie Ala Asp Val Leu Lys 
50 55 60 

Gly lie Phe lie Asp Asp Thr He Asn Tyr Gin Thr Tyr Val Asn He 
65 70 75 80 

Gly Leu Ser Leu He Thr Leu Ala Val Pro Glu He Gly He Phe Thr 
85 90 95 



T : \Sequences \Mycogen\MA- 2 0CCCD4 \MA- 20CCCD4 . ST2 5 . txt/DNB/ehm 



Pro Phe He Gly Leu Phe Phe Ala Ala Leu Asn Lys His Asp Ala Pro 



100 



105 



Pro Pro Pro Asn Ala Lys Asp lie Phe Glu Ala Met Lys Pro Ala He 



115 



120 



Gin Glu Met He Asp Arg Thr Leu Thr Ala Asp Glu Gin Thr Phe Leu 



130 



135 



Asn Gly Glu lie Ser Gly Leu Gin Asn Leu Ala Ala Arg Tyr Gin Ser 



145 



150 



Thr Met Asp Asp He Gin Ser His Gly Gly Phe Asn Lys Val Asp Ser 
165 170 



Gly Leu lie Lys Lys Phe Thr Asp Glu Val Leu Ser Leu Asn Ser Phe 
180 185 

Tyr Thr Asp Arg Leu Pro Val Phe He Thr Asp Asn Thr Ala Asp Arg 
195 200 

Thr Leu Leu Gly Leu Pro Tyr Tyr Ala He Leu Ala Ser Met His Leu 
210 215 22 ° 

Met Leu Leu Arg Asp He He Thr Lys Gly Pro Thr Trp Asp Ser Lys 
225 230 

lie Asn Phe Thr Pro Asp Ala He Asp Ser Phe Lys Thr Asp lie Lys 
245 250 

Asn Asn lie Lys Leu Tyr Ser Lys Thr He Tyr Asp Val Phe Gin Lys 
265 z/u 



260 



Gly Leu Ala Ser Tyr Gly Thr Pro Ser Asp Leu Glu Ser Phe Ala Lys 
275 280 285 



Lys Gin Lys Tyr He Glu He Met Thr Thr His Cys Leu Asp Phe Ala 

290 295 

Arg Leu Phe Pro Thr Phe Asp Pro Asp Leu Tyr Pro Thr Gly Ser Gly 
305 310 315 



;\MyCOgen\MA-20CCCD4\MA-20CCCD4 . ST25 -txt/DNB/ehm 



Asp lie Ser Leu Gin Lys Thr Arg Arg lie Leu Ser Pro Phe lie Pro 
325 

lie Arg Thr Ala Asp Gly Leu Thr Leu Asn Asn Thr Ser lie Asp Thr 

345 350 



340 



Ser Asn Trp Pro Asn Tyr Glu Asn Gly Asn Gly Ala Phe Pro Asn Pro 

365 



355 



360 



Lys Glu Arg He Leu Lys Gin Phe Lys Leu Tyr Pro Ser Trp Arg Ala 

380 



370 



375 



Gly Gin Tyr Gly Gly Leu Leu Gin Pro Tyr Leu Trp Ala He Glu Val 
385 390 395 

Gin Asp Ser Val Glu Thr Arg Leu Tyr Gly Gin Leu Pro Ala Val Asp 
405 410 415 

Pro Gin Ala Gly Pro Asn Tyr Val Ser He Asp Ser Ser Asn Pro He 
420 425 430 

lie Gin lie Asn Met Asp Thr Trp Lys Thr Pro Pro Gin Gly Ala Ser 



435 



440 445 



Gly Trp Asn Thr Asn Leu Met Arg Gly Ser Val Ser Gly Leu Ser Phe 
450 455 460 

Gin Arg Asp Gly Thr Arg Leu Ser Ala Gly Met Gly Gly Gly Phe 



Leu 
465 



470 



475 



Ala Asp Thr lie Tyr Ser Leu Pro Ala Thr His Tyr Leu Ser Tyr Leu 
485 490 433 

Tvr Gly Thr Pro Tyr Gin Thr Ser Asp Asn Tyr Ser Gly His Val Gly 
500 505 510 

Ala Leu Val Gly Val Ser Thr Pro Gin Glu Ala Thr Leu Pro Asn He 
515 " 520 525 

lie Gly Gin Pro Asp Glu Gin Gly Asn Val Ser Thr Met Gly Phe Pro 
530 535 540 
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Phe Glu Lys Ala Ser Tyr Gly Gly Thr Val Val Lys Glu Trp Leu Asn 
545 550 555 

Gly Ala Asn Ala Met Lys Leu Ser Pro Gly Gin Ser lie Gly lie Pro 
565 570 575 

lie Thr Asn Val Thr Ser Gly Glu Tyr Gin lie Arg Cys Arg Tyr Ala 



580 



585 



590 



Ser Asn Asp Asn Thr Asn Val Phe Phe Asn Val Asp Thr Gly Gly Ala 
595 600 605 

Asn Pro He Phe Gin Gin He Asn Phe Ala Ser Thr Val Asp Asn Asn 
610 615 620 

Thr Gly Val Gin Gly Ala Asn Gly Val Tyr Val Val Lys Ser lie Ala 
625 630 635 



Thr Thr Asp Asn Ser Phe Thr Glu lie Pro Ala Lys Thr lie Asn Val 
645 650 655 



His Leu 

660 



Thr Asn Gin Gly Ser Ser Asp Val Phe Leu Asp Arg He Glu 



665 670 



Phe lie Pro Phe Ser Leu Pro Leu He Tyr His Gly Ser Tyr Asn Thr 
675 680 685 

Ser Ser Gly Ala Asp Asp Val Leu Trp Ser Ser Ser Asn Met Asn Tyr 
690 695 700 

Tyr Asp He He Val Asn Gly Gin Ala Asn Ser Ser Ser He Ala Ser 
705 710 ' 715 

Ser Met His Leu Leu Asn Lys Gly Lys Val He Lys Thr He Asp He 
725 730 735 

Pro Gly His Ser Glu Thr Phe Phe Ala Thr Phe Pro Val Pro Glu Gly 
740 745 750 

Phe Asn Glu Val Arg He Leu Ala Gly Leu Pro Glu Val Ser Gly Asn 
755 760 765 



T : \Sequences\Mycogen\MA-20CCCD4\MA-20CCCD4 . ST25 . txt/DNB/ehm 
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o 

He Thr val Gin Ser Asn Asn Pro Pro Gin Pro Ser Asn Asn Gly Gly 

780 



770 



775 



Gly Asp Gly Gly Gly Asn Gly Gly Gly Asp Gly Gly Gin Tyr Asn Phe 



785 



790 



Ser Leu Ser Gly Ser Asp His Thr Thr lie Tyr His Gly Lys Leu Glu 
805 810 



Thr Gly lie His Val Gin Gly Asn Tyr Thr Tyr Thr Gly Thr Pro Val 
820 825 

Leu lie Leu Asn Ala Tyr Arg Asn Asn Thr Val Val Ser Ser lie Pro 



835 



840 



Val Tyr Ser Pro Phe Asp He Thr lie Gin Thr Glu Ala Asp Ser Leu 
850 855 860 

Glu Leu Glu Leu Gin Pro Arg Tyr Gly Phe Ala Thr Val Asn Gly Thr 
865 870 875 

Ala Thr Val Lys Ser Pro Asn Val Asn Tyr Asp Arg Ser Phe Lys Leu 



885 



890 



Pro lie Asp Leu Gin Asn lie Thr Thr Gin Val Asn Ala Leu Phe Ala 
900 905 910 

Ser Gly Thr Gin Asn Met Leu Ala His Asn Val Ser Asp His Asp He 

920 925 



915 



Glu Glu Val Val Leu Lys Val Asp Ala Leu Ser Asp Glu Val Phe Gly 



q.c 940 
930 935 



Asp Glu Lys Lys Ala Leu Arg Lys Leu Val Asn Gin Ala Lys Arg Leu 



950 



945 

Ser Arg Ala Arg Asn Leu Leu lie Gly Gly Ser Phe Glu Asn Trp Asp 

Ala Trp Tyr Lys Gly Arg Asn Val Val Thr Val Ser Asp His Glu Leu 
980 98 ^ 
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MA-20CCCD4 



Phe Lys Ser Asp His Val Leu Leu Pro Pro Pro Gly Leu Ser Pro Ser 
995 1000 1005 



Tyr lie Phe Gin Lys Val Glu Glu Ser Lys Leu Lys Pro Asn Thr 
1010 1015 1020 



Arg Tyr lie Val Ser Gly Phe lie Ala His Gly Lys Asp Leu Glu 
1025 1030 1035 



He Val Val Ser Arg Tyr Gly Gin Glu Val Gin Lys Val Val Gin 
1040 1045 1050 



Val Pro Tyr Gly Glu Ala Phe Pro Leu Thr Ser Asn Gly Pro Val 
1055 1060 1065 



Cys Cys Pro Pro Arg Ser Thr Ser Asn Gly Thr Leu Gly Asp Pro 
1070 1075 1080 



His Phe Phe Ser Tyr Ser lie Asp Val Gly Ala Leu Asp Leu Gin 
1085 1090 1095 



Ala Asn Pro Gly He Glu Phe Gly Leu Arg He Val Asn Pro Thr 
1100 1105 1110 



Gly Met Ala Arg Val Ser Asn Leu Glu He Arg Glu Asp Arg Pro 
1115 1120 1125 



Leu Ala Ala Asn Glu He Arg Gin Val Glri Arg Val Ala Arg Asn 
1130 1135 1140 



Trp Arg Thr Glu Tyr Glu Lys Glu Arg Ala Glu Val Thr Ser Leu 
1145 1150 1155 



He Gin Pro Val He Asn Arg He Asn Gly Leu Tyr Glu Asn Gly 
1160 1165 1170 



Asn Trp Asn Gly Ser He Arg Ser Asp He Ser Tyr Gin Asn He 
1175 1180 1185 



Asp Ala He Val Leu Pro Thr Leu Pro Lys Leu Arg His Trp Phe 
1190 1195 1200 
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MA-20CCCD4 



Met Ser Asp Arg Phe Ser Glu Gin Gly Asp He Met Ala Lys Phe 
1205 1210 1215 

Gin Gly Ala Leu Asn Arg Ala Tyr Ala Gin Leu Glu Gin Ser Thr 
1220 I 225 1230 

Leu Leu His Asn Gly His Phe Thr Lys Asp Ala Ala Asn Trp Thr 



1235 



1240 



1245 



lie Glu Gly Asp Ala His Gin He Thr Leu Glu Asp Gly Arg Arg 
1250 1255 1260 

Val Leu Arg Leu Pro Asp Trp Ser Ser Ser Val Ser Gin Met He 
1265 1270 1275 

Glu lie Glu Asn Phe Asn Pro Asp Lys Glu Tyr Asn Leu Val Phe 
1280 1285 1290 

His Gly Gin Gly Glu Gly Thr Val Thr Leu Glu His Gly Glu Glu 
1295 "GO I 305 

Thr Lys Tyr lie Glu Thr His Thr His His Phe Ala Asn Phe Thr 
1310 "IS 1320 

Thr Ser Gin Arg Gin Gly Leu Thr Phe Glu Ser Asn Lys Val Thr 
1325 1330 1335 

Val Thr lie Ser Ser Glu Asp Gly Glu Phe Leu Val Asp Asn lie 
1340 1345 "SO 

Ala Leu Val Glu Ala Pro Leu Pro Thr Asp Asp Gin Asn Ser Glu 
1355 1360 1365 

Gly Asn Thr Ala Ser Ser Thr Asn Ser Asp Thr Ser Met Asn Asn 
1370 1375 "SO 



Asn Gin 
1385 



<210> 3 

<211> 3867 

<212> DNA 

<213> Bacillus thuringiensis 
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11 MA-20CCCD4 

<400> 3 



atggcaattt 


taaatgaatt 


atatccatct 


gtaccttata 


atgtattggc 


gtatacgcca 


60 


ccctcttttt 


tacctgatgc 


gggtacacaa 


gctacacctg 


ctgacttaac 


agcttatgaa 


120 


caattgttga 


aaaatttaga 


aaaagggata 


aatgctggaa 


cttattcgaa 


agcaatagct 


180 


gatgtactta 


aaggtatttt 


tatagatgat 


acaataaatt 


atcaaacata 


tgtaaatatt 


240 


ggtttaagtt 


taattacatt 


agctgtaccg 


gaaattggta 


tttttacacc 


tttcatcggt 


300 


ttgttttttg 


ctgcattgaa 


taaacatgat 


gctccacctc 


ctcctaatgc 


aaaagatata 


360 


tttgaggcta 


tgaaaccagc 


gattcaagag 


atgattgata 


gaactttaac 


tgcggatgag 


420 


caaacatttt 


taaatgggga 


aataagtggt 


ttacaaaatt 


tagcagcaag 


ataccagtct 


480 


acaatggatg 


atattcaaag 


ccatggagga 


tttaataagg 


tagattctgg 


attaattaaa 


540 


aagtttacag 


atgaggtact 


atctttaaat 


agtttttata 


cagatcgttt 


acctgtattt 


600 


attacagata 


atacagcgga 


tcgaactttg 


ttaggtcttc 


cttattatgc 


tatacttgcg 


660 


agcatgcatc 


ttatgttatt 


aagagatatc 


attactaagg 


gtccgacatg 


ggattctaaa 


720 


attaatttca 


caccagatgc 


aattgattcc 


tttaaaaccg 


atattaaaaa 


taatataaag 


780 


ctttactcta 


aaactattta 


tgacgtattt 


cagaagggac 


ttgcttcata 


cggaacgcct 


840 


tctgatttag 


agtcctttgc 


aaaaaaacaa 


aaatatattg 


aaattatgac 


aacacattgt 


900 


ttagattttg 


caagattgtt 


tcctactttt 


gatccagatc 


tttatccaac 


aggatcaggt 


960 


gatataagtt 


tacaaaaaac 


acgtagaatt 


ctttctcctt 


ttatccctat 


acgtactgca 


1020 


gatgggttaa 


cattaaataa 


tacttcaatt 


gatacttcaa 


attggcctaa 


ttatgaaaat 


1080 


gggaatggcg 


cgtttccaaa 


cccaaaagaa 


agaatattaa 


aacaattcaa 


actgtatcct 


1140 


agttggagag 


cggcacagta 


cggtgggctt 


ttacaacctt 


atttatgggc 


aatagaagtc 


1200 


caagattctg 


tagagactcg 


tttgtatggg 


cagcttccag 


ctgtagatcc 


acaggcaggg 


1260 


cctaattatg 


tttccataga 


ttcttctaat 


ccaatcatac 


aaataaatat 


ggatacttgg 


1320 


aaaacaccac 


cacaaggtgc 


gagtgggtgg 


aatacaaatt 


taatgagagg 


aagtgtaagc 


1380 


gggttaagtt 


ttttacaacg 


agatggtacg 


agacttagtg 


ctggtatggg 


tggtggtttt 


1440 


gctgatacaa 


tatatagtct 


ccctgcaact 


cattatcttt 


cttatctcta 


tggaactcct 


1500 


tatcaaactt 


ctgataacta 


ttctggtcac 


gttggtgcat 


tggtaggtgt 


gagtacgcct 


1560 


caagaggcta 


ctcttcctaa 


tattataggt 


caaccagatg 


aacagggaaa 


tgtatctaca 


1620 


atgggatttc 


cgtttgaaaa 


agcttcttat 


ggaggtacag 


ttgttaaaga 


atggttaaat 


1680 
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12 MA-20CCCD4 



ggtgcgaatg 


cgatgaagct 


ttctcctggg 


caatctatag 


^, i_ 4_ _ _ 4- 4- 

gtattcctat 


tacaaatgta 


1 740 


acaagtggag 


aatatcaaat 


tcgttgtcgt 


tatgcaagta 


atgataatac 


4— M 4> 4> 4. «a 

taacgttttc 


1800 


tttaatgtag 


atactggtgg 


agcaaatcca 


attttccaac 


aga t aaac 1 1 


tgcatctact 


loo U 


gtagataata 


atacgggagt 


acaaggagca 


aatggtgtct 


at gt agt caa 


atctactgct: 


1920 


acaactgata 


attcttttac 


agtaaaaatt 


cctgcgaaga 


cgattaatgt 


4_ ^. n 4- 4- 4- _ 

tcatttaacc 


1980 


aaccaaggtt 


cttctgatgt 


ctttttagat 


cgtattgagt 


ttgttccaat 


tctagaatca 


2040 


aatactgtaa 


ctatattcaa 


caattcatat 


actacaggtt 


cagcaaatct 


tataccagca 


2100 


atagctcctc 


tttggagtac 


tagttcagat 


aaagccctta 


_ — » 4-. 4- 4- a 4— 

caggttctat 


gtcaataaca 


2160 


ggtcgaacta 


cccctaacag 


tgatgatgct 


ttgcttcgat 


tttttaaaac 


taattatgat 


2220 


acacaaacca 


ttcctattcc 


gggttccgga 


aaagatttta 


caaatactct 


agaaatacaa 


2280 


gacatagttt 


ctattgatat 


ttttgtcgga 


tctggtctac 


atggatccga 


tggatctata 


2340 


aaattagatt 


ttaccaataa 


taatagtggt 


agtggtggct 


ctccaaagag 


tttcaccgag 


2400 


caaaatgatt 


tagagaatat 


cacaacacaa 


gtgaatgctc 


tattcacatc 


t aa t acacaa 




gatgcacttg 


caacagatgt 


gagtgatcat 


gatattgaag 


_ _ — _4- — _, 4- i_ _1_ 

aagtggttct 


aaaagtagat 


o c o n 
2520 


gcattatctg 


atgaagtgtt 


tggaaaagag 


aaaaaaacat 


tgcgtaaatt 


tgtaaatcaa 


2580 


gcgaagcgct 


taagcaaggc 


gcgtaatctc 


ctggtaggag 


gcaattttga 


4- « — . 4— 4- 4— 

taacttggat 


2640 


gcttggtata 


gaggaagaaa 


tgtagtaaac 


4- —.4— 4- — .4— 

gtatctaatc 


acgaactgtt 


gaagagtgat 


2700 


_ _ 4_ _4- _ 1_ 4- 4- 

catguattat 


taccaccacc 


aggatxgtct 


ccatcttata 


ttttccaaaa 


ag t ggaggaa 


2 /oO 


tctaaattaa 


aacgaaatac 


acgttatacg 


4- 4U n l. — , 4- 

gtttctggat 


4- 4- -1 4- 4- /*m/*/i — . 

ttattgcgca 


tgcaacagat 


O O O A 

2o20 


ttagaaattg 


tggtttctcg 


ttatgggcaa 


g aaa t aaag a 


aagtggtgca 


agttccttat 


o o o /\ 
2oo0 


ggagaagcat 


tcccattaac 


atcaagtgga 


ccagtttgtt 


gtatcccaca 


ttctacaagt 


2940 


aatggaactt 


taggcaatcc 


acatttcttt 


agttacagta 


ttgatgtagg 


tgcactagat 


"3 A A A 
3 000 


gtagacacaa 


accctggtat 


tgaattcggt 


cttcgtattg 


taaatccaac 


tggaatggca 


3060 


cgcgtaagca 


atttggaaat 


tcgtgaagat 


cgtccattag 


cagcaaatga 


aatacgacaa 


3120 


gtacaacgtg 


tcgcaagaaa 


ttggagaacc 


gagtatgaga 


aagaacgtgc 


ggaagtaaca 


3180 


agtttaattc 


aacctgttat 


caatcgaatc 


aatggattgt 


atgacaatgg 


aaattggaac 


3240 


ggttctattc 


gttcagatat 


ttcgtatcag 


aatatagacg 


cgattgtatt 


accaacgtta 


3300 


ccaaagttac 


gccattggtt 


tatgtcagat 


agatttagtg 


aacaaggaga 


tatcatggct 


3360 


aaattccaag 


gtgcattaaa 


tcgtgcgtat 


gcacaactgg 


aacaaaatac 


gcttctgcat 


3420 



T : \Sequences\Mycogen\MA- 2 0CCCD4\MA- 20CCCD4 . ST25 . txt/DNB/ehm 



13 MA-20CCCD4 



aatggtcatt 


ttacaaaaga 


tgcagccaat tggacggtag aaggcgatgc 


acatcaggta 


3480 


gtattagaag 


atggtaaacg 


tgtattacga ttgccagatt ggtcttcgag 


tgtgtctcaa 


3540 


acgattgaaa 


tcgagaattt 


tgatccagat aaagaatatc aattagtatt 


tcatgggcaa 


3600 


ggagaaggaa 


cggttacgtt 


ggagcatgga gaagaaacaa aatatataga 


aacgcataca 


3660 


catcattttg 


cgaattttac 


aacttctcaa cgtcaaggac tcacgtttga 


atcaaataaa 


3720 


gtgacagtga 


ccatttcttc 


agaagatgga gaattcttag tggataatat 


tgcgcttgtg 


3780 


gaagctcctc 


ttcctacaga 


tgaccaaaat tctgagggaa atacggcttc 


cagtacgaat 


3840 


agcgatacaa 


gtatgaacaa 


caatcaa 




3867 



<210> 4 
<211> 1289 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 4 

Met Ala He Leu Asn Glu Leu Tyr -Provj Ser Val Pro Tyr Asn Val Leu 
15 10 15 



Ala Tyr Thr Pro Pro Ser Phe Leu Pro Asp Ala Gly Thr Gin Ala Thr 
20 25 30 



Pro Ala Asp Leu Thr Ala Tyr Glu Gin Leu Leu Lys Asn Leu Glu Lys 
35 40 45 



Gly lie Asn Ala Gly Thr Tyr Ser Lys Ala lie Ala Asp Val Leu Lys 
50 55 60 



Gly He Phe He Asp Asp Thr He Asn Tyr Gin Thr Tyr Val Asn He 
65 70 75 80 



Gly Leu" Ser Leu lie Thr Leu Ala Val Pro Glu He Gly He Phe Thr 
85 90 95 



Pro Phe He Gly Leu Phe Phe Ala Ala Leu Asn Lys His Asp Ala Pro 
100 105 110 



Pro Pro Pro Asn Ala Lys Asp He Phe Glu Ala Met Lys Pro Ala He 
115 120 v 125 



T : \ Sequence s\Mycogen\MA- 2 0CCCD4 \MA- 2 0CCCD4 . ST25 . txt/DNB/ehm 



14 MA-20CCCD4 



Gin Glu Met He Asp Arg Thr Leu Thr Ala Asp Glu Gin Thr Phe Leu 
130 135 140 



Asn Gly Glu He Ser Gly Leu Gin Asn Leu Ala Ala Arg Tyr Gin Ser 
145 " 150 155 160 



Thr Met Asp Asp He Gin Ser His Gly Gly Phe Asn Lys Val Asp Ser 
165 170 175 



Gly Leu He Lys Lys Phe Thr Asp Glu Val Leu Ser Leu Asn Ser Phe 
180 185 190 



Tyr Thr Asp Arg Leu Pro Val Phe He Thr Asp Asn Thr Ala Asp Arg 
195 200 205 



Thr Leu Leu Gly Leu Pro Tyr Tyr Ala He Leu Ala Ser Met His Leu 
210 215 220 



Met Leu Leu Arg Asp He He Thr Lys Gly Pro Thr Trp Asp Ser Lys 
225 230 235 240 



He Asn Phe Thr Pro Asp Ala He Asp Ser Phe Lys Thr Asp He Lys 
245 250 255 



Asn Asn He Lys Leu Tyr Ser Lys Thr He Tyr Asp Val Phe Gin Lys 
260 265 270 



Gly Leu Ala Ser Tyr Gly Thr Pro Ser Asp Leu Glu Ser Phe Ala Lys 
275 280 285 



Lys Gin Lys Tyr He Glu He Met Thr Thr His Cys Leu Asp Phe Ala 
290 295 300 



Arg Leu Phe Pro Thr Phe Asp Pro Asp Leu Tyr Pro Thr Gly Ser Gly 
305 310 315 320 



Asp He Ser Leu Gin Lys Thr Arg Arg He Leu Ser Pro Phe He Pro 
325 330 335 



He Arg Thr Ala Asp Gly Leu Thr Leu Asn Asn Thr Ser He Asp Thr 
340 345 350 



T : \ Sequence s\Mycogen\MA- 20 CCCD4 \MA- 20CCCD4 . ST25 . txt/DNB/enm 



15 MA-20CCCD4 

Ser Asn Trp Pro Asn Tyr Glu Asn Gly Asn Gly Ala Phe Pro Asn Pro 
355 360 365 

Lys Glu Arg He Leu Lys Gin Phe Lys Leu Tyr Pro Ser Trp Arg Ala 
370 " 375 380 

Ala Gin Tyr Gly Gly Leu Leu Gin Pro Tyr Leu Trp Ala He Glu Val 
385 390 395 400 

Gin Asp Ser Val Glu Thr Arg Leu Tyr Gly Gin Leu Pro Ala Val Asp 
405 410 415 

Pro Gin Ala Gly Pro Asn Tyr Val Ser He Asp Ser Ser Asn Pro He 
420 425 430 

He Gin He Asn Met Asp Thr Trp Lys Thr Pro Pro Gin Gly Ala Ser 
435 440 445 

Gly Trp Asn Thr Asn Leu Met Arg Gly Ser Val Ser Gly Leu Ser Phe 
450 455 460 

Leu Gin Arg Asp Gly Thr Arg Leu Ser Ala Gly Met Gly Gly Gly Phe 
465 ' 470 475 480 

Ala Asp Thr He Tyr Ser Leu Pro Ala Thr His Tyr Leu Ser Tyr Leu 
485 490 495 

Tyr Gly Thr Pro Tyr Gin Thr Ser Asp Asn Tyr Ser Gly His Val Gly 
500 505 510 

Ala Leu Val Gly Val Ser Thr Pro Gin Glu Ala Thr Leu Pro Asn He 
515 520 525 

He Gly Gin Pro Asp Glu Gin Gly Asn Val Ser Thr Met Gly Phe Pro 
530 535 540 

Phe Glu Lys Ala Ser Tyr Gly Gly Thr Val Val Lys Glu Trp Leu Asn 
545 550 555 560 

Gly Ala Asn Ala Met Lys Leu Ser Pro Gly Gin Ser He Gly He Pro 
565 570 575 



T : \Sequences\Mycogen\MA- 2 0CCCD4 \MA- 20CCCD4 . ST25 .txt/DNB/ehm 



16 MA-20CCCD4 

lie Thr Asn Val Thr Ser Gly Glu Tyr Gin lie Arg Cys Arg Tyr Ala 
580 585 590 

Ser Asn Asp Asn Thr Asn Val Phe Phe Asn Val Asp Thr Gly Gly Ala 
595 600 605 

Asn Pro He Phe Gin Gin He Asn Phe Ala Ser Thr Val Asp Asn Asn 
610 615 620 

Thr Gly Val Gin Gly Ala Asn Gly Val Tyr Val Val Lys Ser He Ala 
625 ' 630 635 640 

Thr Thr Asp Asn Ser Phe Thr Val Lys He Pro Ala Lys Thr He Asn 
645 650 655 

Val His Leu Thr Asn Gin Gly Ser Ser Asp Val Phe Leu Asp Arg He 
660 665 670 

Glu Phe Val Pro He Leu Glu Ser Asn Thr Val Thr He Phe Asn Asn 
675 680 685 

Ser Tyr Thr Thr Gly Ser Ala Asn Leu He Pro Ala He Ala Pro Leu 
690 * 695 700 

Tro Ser Thr Ser Ser Asp Lys Ala Leu Thr Gly Ser Met Ser He Thr 
705 710 715 720 

Glv Arg Thr Thr Pro Asn Ser Asp Asp Ala Leu Leu Arg Phe Phe Lys 
725 730 735 

Thr Asn Tyr Asp Thr Gin Thr He Pro He Pro Gly Ser Gly Lys Asp 
740 745 750 

Phe Thr Asn Thr Leu Glu He Gin Asp He Val Ser He Asp He Phe 
755 760 765 

Val Gly Ser Gly Leu His Gly Ser Asp Gly Ser He Lys Leu Asp Phe 
770 ' 775 780 



Thr Asn Asn Asn Ser Gly Ser Gly Gly Ser Pro Lys Ser Phe Thr Glu 
785 



790 795 800 



T : \Sequences\Mycogen\MA- 2 0CCCD4 \MA- 2 0CCCD4 . ST25 . txt/DNB/ehm 



17 MA-20CCCD4 



Gin Asn Asp Leu Glu Asn He Thr Thr Gin Val Asn Ala Leu Phe Thr 
805 810 815 



Ser Asn Thr Gin Asp Ala Leu Ala Thr Asp Val Ser Asp His Asp He 
820 825 830 



Glu Glu Val Val Leu Lys Val Asp Ala Leu Ser Asp Glu Val Phe Gly 
835 840 845 



Lys Glu Lys Lys Thr Leu Arg Lys Phe Val Asn Gin Ala Lys Arg Leu 
850 855 860 



Ser Lys Ala Arg Asn Leu Leu Val Gly Gly Asn Phe Asp Asn Leu Asp 
865 870 875 880 



Ala Trp Tyr Arg Gly Arg Asn Val Val Asn Val Ser Asn His Glu Leu 
885 890 895 



Leu Lys Ser Asp His Val Leu Leu Pro Pro Pro Gly Leu Ser Pro Ser 
900 905 910 



Tyr He Phe Gin Lys Val Glu Glu Ser Lys Leu Lys Arg Asn Thr Arg 
915 920 925 



Tyr Thr Val Ser Gly Phe He Ala His Ala Thr Asp Leu Glu He Val 
930 935 940 



Val Ser Arg Tyr Gly Gin Glu He Lys Lys Val Val Gin Val Pro Tyr 
945 ~ 



Gly Glu Ala Phe Pro Leu Thr Ser Ser Gly Pro Val Cys Cys He Pro 
965 970 975 



His Ser Thr Ser Asn Gly Thr Leu Gly Asn Pro His Phe Phe Ser Tyr 
980 985 990 



Ser He Asp Val Gly Ala Leu Asp Val Asp Thr Asn Pro Gly He Glu 
995 1000 1005 



Phe Gly Leu Arg He Val Asn Pro Thr Gly Met Ala Arg Val Ser 
1010 1015 1020 



T : \Sequences\Mycogen\MA-20CCCD4\MA-20CCCD4 . ST25 . txt/DNB/ehm 



18 



MA-20CCCD4 



Asn Leu Glu He Arg Glu Asp Arg Pro Leu Ala Ala Asn Glu He 
1025 1030 1035 



Arg Gin Val Gin Arg Val Ala Arg Asn Trp Arg Thr Glu Tyr Glu 
1040 1045 1050 



Lys Glu Arg Ala Glu Val Thr Ser Leu He Gin Pro Val He Asn 
1055 1060 1065 



Arg He Asn Gly Leu Tyr Asp Asn Gly Asn Trp Asn Gly Ser He 
1070 1075 1080 



Arg Ser Asp He Ser Tyr Gin Asn He Asp Ala He Val Leu Pro 
1085 1090 1095 



Thr Leu Pro Lys Leu Arg His Trp Phe Met Ser Asp Arg Phe Ser 
1100 1105 1110 



Glu Gin Gly Asp He Met Ala Lys Phe Gin Gly Ala Leu Asn Arg 
1115 1120 1125 



Ala Tyr Ala Gin Leu Glu Gin Asn Thr Leu Leu His Asn Gly His 
1130 1135 1140 



Phe Thr Lys Asp Ala Ala Asn Trp Thr Val Glu Gly Asp Ala His 
1145 1150 1155 



Gin Val Val Leu Glu Asp Gly Lys Arg Val Leu Arg Leu Pro Asp 
1160 1165 1 1170 



Trp Ser Ser Ser Val Ser Gin Thr He Glu He Glu Asn Phe Asp 
1175 1180 1185 



Pro Asp Lys Glu Tyr Gin Leu Val Phe His Gly Gin Gly Glu Gly 
1190 1195 1200 



Thr Val Thr Leu Glu His Gly Glu Glu Thr Lys Tyr He Glu Thr 
1205 1210 1215 



His Thr His His Phe Ala Asn Phe Thr Thr Ser Gin Arg Gin Gly 
1220 1225 1230 



T : \Sequences\Mycogen\MA-20CCCD4\MA-20CCCD4 . ST25 . txt/DNB/ehm 



19 



MA-20CCCD4 



Leu Thr 
1235 



Phe 



Glu Ser Asn Lys Val Thr Val Thr lie Ser Ser Glu 
1240 1245 



Asp Gly 
1250 



Glu 



Phe Leu Val Asp Asn lie Ala Leu Val Glu Ala Pro 
1255 1260 



Leu Pro 
1265 



Thr 



Asp Asp Gin Asn Ser Glu Gly Asn Thr Ala Ser Ser 
1270 1275 



Thr Asn 
1280 



Ser 



Asp Thr Ser Met Asn Asn Asn Gin 
1285 



<210> 5 

<211> 3771 

<212> DNA 

<213> Bacillus thuringiensis 



<220> 

<2 2 1 > misc_f eature 
<222> (4) . . (24) 

<223> /function= "oligonucleotide hybridization probe" 
/product= "GCA/T ACA/T TTA AAT GAA GTA/T TAT" 
/ s t andar d_name= "probe a" 

/note= "probe a" 

<220> 

< 2 2 1 > mi s c_f eature 
<222> (13) . . (33) 

<223> /function= "oligonucleotide hybridization probe" 
/product= "AAT GAA GTA/T TAT CCA/T GAT/T AAT" 
/ s t andar d_name = "probe b" / label = probe -b 



/note= "probe b" 












<400> 5 
atggctacac 


ttaatgaagt 


atatcctgtg 


aattataatg 


tattatcttc 


tgatgctttt 


60 


caacaattag 


atacaacagg 


ttttaaaagt 


aaatatgatg 


aaatgataaa 


agcattcgaa 


120 


aaaaaatgga 


aaaaaggggc 


aaaaggaaaa 


gaccttttag 


atgttgcatg 


gacttatata 


180 


actacaggag 


aaattgaccc 


tttaaatgta 


attaaaggtg 


ttttatctgt 


attaacttta 


240 


attcctgaag 


ttggtactgt 


ggcctctgca 


gcaagtacta 


ttgtaagttt 


tatttggcct 


300 


aaaatatttg 


gagataaacc 


aaatgcaaaa 


aatatatttg 


aagagctcaa 


gcctcaaatt 


360 


gaagcattaa 


ttcaacaaga 


tataacaaac 


tatcaagatg 


caattaatca 


aaaaaaattt 


420 


gacagtcttc 


agaaaacaat 


taatctatat 


acagtagcta 


tagataacaa 


tgattacgta 


480 


acagcaaaaa 


cgcaactcga 


aaatctaaat 


tctatactta 


cctcagatat 


ctccatattt 


540 



T : \ Sequence s\Mycogen\MA- 2 0CCCD4 \MA- 2 0CCQD4 . ST25 . txt /DNB/ehm 



20 MA-20CCCD4 
attccagaag gatatgaaac tggaggttta ccttattatg ctatggttgc taatgctcat 600 
atattattgt taagagacgc tatagttaat gcagagaaat taggctttag tgataaagaa 660 
gtagacacac ataaaaaata tatcaaaatg acaatacaca atcatactga agcagtaata 720 
aaagcattct taaatggact tgacaaattt aagagtttag atgtaaatag ctataataaa 780 
aaagcaaatt atattaaagg tatgacagaa atggttcttg atctagttgc tctatggcca 840 
actttcgatc cagatcatta tcaaaaagaa gtagaaattg aatttacaag aactatttct 900 
tctccaattt accaacctgt acctaaaaac atgcaaaata cctctagctc tattgtacct 960 

agcgatctat ttcactatca aggagatctt gtaaaattag aattttctac aagaacggac 1020 

aacgatggtc ttgcaaaaat ttttactggt attcgaaaca cattctacaa atcgcctaat 1080 

actcatgaaa cataccatgt agattttagt tataataccc aatctagtgg taatatttca 1140 

agaggctctt caaatccgat tccaattgat cttaataatc ccattatttc aacttgtatt 1200 

agaaattcat tttataaggc aatagcggga tcttctgttt tagttaattt taaagatggc 1260 

actcaagggt atgcatttgc ccaagcacca acaggaggtg cctgggacca ttcttttatt 1320 

gaatctgatg gtgccccaga agggcataaa ttaaactata tttatacttc tccaggtgat 1380 

acattaagag atttcatcaa tgtatatact cttataagta ctccaactat aaatgaacta 1440 

tcaacagaaa aaatcaaagg ctttcctgcg gaaaaaggat atatcaaaaa tcaagggatc 1500 

atgaaatatt acggtaaacc agaatatatt aatggagctc aaccagttaa tctggaaaac 1560 

cagcaaacat taatattcga atttcatgct tcaaaaacag ctcaatatac cattcgtata 1620 

cgttatgcca gtacccaagg aacaaaaggt tattttcgtt tagataatca ggaactgcaa 1680 

acgcttaata tacctacttc acacaacggt tatgtaaccg gtaatattgg tgaaaattat 1740 

gatttatata caataggttc atatacaatt acagaaggta accatactct tcaaatccaa 1800 

cataatgata aaaatggaat ggttttagat cgtattgaat ttgttcctaa agattcactt 1860 
caagattcac ctcaagattc acctccagaa gttcacgaat caacaattat ttttgataaa 1920 
tcatctccaa ctatatggtc ttctaacaaa cactcatata gccatataca tttagaagga 1980 
tcatatacaa gtcagggaag ttatccacac aatttattaa ttaatttatt tcatcctaca 2040 
gaccctaaca gaaatcatac tattcatgtt aacaatggtg atatgaatgt tgattatgga 2100 
aaagattctg tagccgatgg gttaaatttt aataaaataa ctgctacgat accaagtgat 2160 
gcttggtata gcggtactat tacttctatg cacttattta atgataataa ttttaaaaca 2220 
ataactccta aatttgaact ttctaatgaa ttagaaaaca tcacaactca agtaaatgct 2280 

T : \Sequences\Mycogen\MA-20CCCD4\MA-20CCCD4 . ST25 . txt/DNB/ehm 



21 



MA-20CCCD4 



ttattcgcat ctagtgcaca agatactctc gcaagtaatg taagtgatta ctggattgaa 
caggtcgtta tgaaagtcga tgccttatca gatgaagtat ttggaaaaga gaaaaaagca 
ttacgtaaat tggtaaatca agcaaaacgt ctcagtaaaa tacgaaatct tctcataggt 
ggtaattttg acaatttagt cgcttggtat atgggaaaag atgtagtaaa agaatcggat 
catgaattat ttaaaagtga tcatgtctta ctacctcccc caacattcca tccttcttat 
attttccaaa aggtggaaga atcaaaacta aaaccaaata cacgttatac tatttctggt 
tttatcgcac atggagaaga tgtagagctt gttgtctctc gttatgggca agaaatacaa 
aaagtgatgc aagtgccata tgaagaagca cttcctctta catctgaatc taattctagt 
tgttgtgttc caaatttaaa tataaatgaa acactagctg atccacattt ctttagttat 
agcatcgatg ttggttctct ggaaatggaa gcgaatcctg gtattgaatt tggtctccgt 
attgtcaaac caacaggtat ggcacgtgta agtaatttag aaattcgaga agaccgtcca 
ttaacagcaa aagaaattcg tcaagtacaa cgtgcagcaa gagattggaa acaaaactat 
gaacaagaac gaacagagat cacagctata attcaacctg ttcttaatca aattaatgcg 
ttatacgaaa atgaagattg gaatggttct attcgttcaa atgtttccta tcatgatcta 
gagcaaatta tgcttcctac tttattaaaa actgaggaaa taaattgtaa ttatgatcat 
ccagcttttt tattaaaagt atatcattgg tttatgacag atcgtatagg agaacatggt 
actattttag cacgtttcca agaagcatta gatcgtgcat atacacaatt agaaagtcgt 
aatctcctgc ataacggtca ttttacaact gatacagcga attggacaat agaaggagat 
gcccatcata caatcttaga agatggtaga cgtgtgttac gtttaccaga ttggtcttct 
aatgcaactc aaacaattga aattgaagat tttgacttag atcaagaata ccaattgctc 
attcatgcaa aaggaaaagg ttccattact ttacaacatg gagaagaaaa cgaatatgtg 
gaaacacata ctcatcatac aaatgatttt ataacatccc aaaatattcc tttcactttt 
aaaggaaatc aaattgaagt ccatattact tcagaagatg gagagttttt aatcgatcac 
attacagtaa tagaagtttc taaaacagac acaaatacaa atattattga aaattcacca 
atcaatacaa gtatgaatag taatgtaaga gtagatatac caagaagtct c 



2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3771 



<210> 6 

<211> 1257 

<212> PRT 

<213> Bacillus thuringiensis 



T : \ Sequences \Mycogen\MA- 2 0CCCD4 \MA- 2 0CCCD4 . ST25 . txt/DNB/ehm 



22 MA-20CCCD4 

<400> 6 

Met Ala Thr Leu Asn Glu Val Tyr Pro Val Asn Tyr Asn Val Leu Ser 
15 10 15 



Ser Asp Ala Phe Gin Gin Leu Asp Thr Thr Gly Phe Lys Ser Lys Tyr 
20 25 30 



Asp Glu Met lie Lys Ala Phe Glu Lys Lys Trp Lys Lys Gly Ala Lys 
35 40 45 



Gly Lys Asp Leu Leu Asp Val Ala Trp Thr Tyr lie Thr Thr Gly Glu 
50 55 60 



lie Asp Pro Leu Asn Val lie Lys Gly Val Leu Ser Val Leu Thr Leu 
65 70 75 80 



lie Pro Glu Val Gly Thr Val Ala Ser Ala Ala Ser Thr lie Val Ser 
85 90 95 



Phe lie Trp Pro Lys lie Phe Gly Asp Lys Pro Asn Ala Lys Asn lie 
100 105 110 



Phe Glu Glu Leu Lys Pro Gin He Glu Ala Leu He Gin Gin Asp He 
115 120 125 



Thr Asn Tyr Gin Asp Ala He Asn Gin Lys Lys Phe Asp Ser Leu Gin 
130 135 140 . 



Lys Thr lie Asn Leu Tyr Thr Val Ala He Asp Asn Asn Asp Tyr Val 
145 150 155 . 160 



Thr Ala Lys Thr Gin Leu Glu Asn Leu Asn Ser He Leu Thr Ser Asp 
165 170 175 



He Ser He Phe He Pro Glu Gly Tyr Glu Thr Gly Gly Leu Pro Tyr 
180 - 185 190 



Tyr Ala Met Val Ala Asn Ala His He Leu Leu Leu Arg Asp Ala He 
195 200 205 



Val Asn Ala Glu Lys Leu Gly Phe Ser Asp Lys Glu Val Asp Thr His 
210 215 220 



T: \Sequences\Mycogen\MA-20CCCD4\MA-20CCCD4 .'ST25 . txt/DNB/ehm 
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MA-20CCCD4 



Lys Lys Tyr He Lys Met Thr He His Asn His Thr Glu Ala Val He 
225 230 235 240 



Lys Ala Phe Leu Asn Gly Leu Asp Lys Phe Lys Ser Leu Asp Val Asn 
245 250 255 



Ser Tyr Asn Lys Lys Ala Asn Tyr He Lys Gly Met Thr Glu Met Val 
260 265 270 



Leu Asp Leu Val Ala Leu Trp Pro Thr Phe Asp Pro Asp His Tyr Gin 
275 280 285 



Lys Glu Val Glu He Glu Phe Thr Arg Thr He Ser Ser Pro He Tyr 
290 295 300 



Gin Pro Val Pro Lys Asn Met Gin Asn Thr Ser Ser Ser He Val Pro 
305 310 315 320 



Ser Asp Leu Phe His Tyr Gin Gly Asp Leu Val Lys Leu Glu Phe Ser 
325 330 335 



Thr Arg Thr Asp Asn Asp Gly Leu Ala Lys He Phe Thr Gly He Arg 
340 345 350 



Asn Thr Phe Tyr Lys Ser Pro Asn Thr His Glu Thr Tyr His Val Asp 
355 360 365 



Phe Ser Tyr Asn Thr Gin Ser Ser Gly Asn He Ser Arg Gly Ser Ser 
370 375 380 



Asn Pro He Pro He Asp Leu Asn Asn Pro He He Ser Thr Cys He 
385 390 395 400 



Arg Asn Ser Phe Tyr Lys Ala He Ala Gly Ser Ser Val Leu Val Asn 
405 410 415 



Phe Lys Asp Gly Thr Gin Gly Tyr Ala Phe Ala Gin Ala Pro Thr Gly 
420 425 430 



Gly Ala Trp Asp His Ser Phe He Glu Ser Asp Gly Ala Pro Glu Gly 
435 440 445 



T : \ Sequences \Mycogen\MA- 2 0CCCD4 \MA- 2 0CCCD4 . ST25 . txt/DNB/ehm 



24 MA-20CCCD4 



His Lys Leu Asn Tyr lie Tyr Thr Ser Pro Gly Asp Thr Leu Arg Asp 
450 455 460 



Phe lie Asn Val Tyr Thr Leu lie Ser Thr Pro Thr lie Asn Glu Leu 
465 470 475 480 



Ser Thr Glu Lys lie Lys Gly Phe Pro Ala Glu Lys Gly Tyr lie Lys 
485 490 495 



Asn Gin Gly lie Met Lys Tyr Tyr Gly Lys Pro Glu Tyr lie Asn Gly 
500 505 510 



Ala Gin Pro Val Asn Leu Glu Asn Gin Gin Thr Leu lie Phe Glu Phe 
515 520 525 



His Ala Ser Lys Thr Ala Gin Tyr Thr lie Arg lie Arg Tyr Ala Ser 
530 535 540 



Thr Gin Gly Thr Lys Gly Tyr Phe Arg Leu Asp Asn Gin Glu Leu Gin 
545 550 555 560 



Thr Leu Asn lie Pro Thr Ser His Asn Gly Tyr Val Thr Gly Asn lie 
565 570 575 



Gly Glu Asn Tyr Asp Leu Tyr Thr lie Gly Ser Tyr Thr lie Thr Glu 
580 585 590 



Gly Asn His Thr Leu Gin lie Gin His Asn Asp Lys Asn Gly Met Val 
595 600 605 



Leu Asp Arg lie Glu Phe Val Pro Lys Asp Ser Leu Gin Asp Ser Pro 
610 615 620 



Gin Asp Ser Pro Pro Glu Val His Glu Ser Thr lie lie Phe Asp Lys 
625 630 635 640 



Ser Ser Pro Thr lie Trp Ser Ser Asn Lys His Ser Tyr Ser His lie 
645 650 655 



His Leu Glu Gly Ser Tyr Thr Ser Gin Gly Ser Tyr Pro His Asn Leu 
660 665 670 



T : \Sequences \Mycogen\MA- 2 0 CCCD4 \MA- 2 0CCCD4 . ST2 5 . txt /DNB/ehm 



25 



MA-20CCCD4 



Leu lie Asn Leu Phe His Pro Thr Asp Pro Asn Arg Asn His Thr lie 
675 680 685 



His Val Asn Asn Gly Asp Met Asn Val Asp Tyr Gly Lys Asp Ser Val 
690 695 700 



Ala Asp Gly Leu Asn Phe Asn Lys lie Thr Ala Thr lie Pro Ser Asp 
705 710 715 720 



Ala Trp Tyr Ser Gly Thr lie Thr Ser Met His Leu Phe Asn Asp Asn 
725 730 735 



Asn Phe Lys Thr lie Thr Pro Lys Phe Glu Leu Ser Asn Glu Leu Glu 
740 745 750 



Asn lie Thr Thr Gin Val Asn Ala Leu Phe Ala Ser Ser Ala Gin Asp 
755 760 765 



Thr Leu Ala Ser Asn Val Ser Asp Tyr Trp lie Glu Gin Val Val Met 
770 775 780 



Lys Val Asp Ala Leu Ser Asp Glu Val Phe Gly Lys Glu Lys Lys Ala 
785 790 795 800 



Leu Arg Lys Leu Val Asn Gin Ala Lys Arg Leu Ser Lys lie Arg Asn 
805 810 815 



Leu Leu lie Gly Gly Asn Phe Asp Asn Leu Val Ala Trp Tyr Met Gly 
820 825 830 



Lys Asp Val Val Lys Glu Ser Asp His Glu Leu Phe Lys Ser Asp His 
835 840 845 



Val Leu Leu Pro Pro Pro Thr Phe His Pro Ser Tyr lie Phe Gin Lys 
850 855 860 



Val Glu Glu Ser Lys Leu Lys Pro Asn Thr Arg Tyr Thr lie Ser Gly 
865 870 875 880 



Phe He Ala His Gly Glu Asp Val Glu Leu Val Val Ser Arg Tyr Gly 
885 890 895 



T : \ Sequences \Mycogen\MA- 2 0CCCD4 \MA- 2 0CCCD4 . ST25 . txt/DNB/ehm 



26 



MA-20CCCD4 



Gin Glu lie Gin Lys Val Met Gin Val Pro Tyr Glu Glu Ala Leu Pro 
900 905 910 



Leu Thr Ser Glu Ser Asn Ser Ser Cys Cys Val Pro Asn Leu Asn lie 
915 920 925 



Asn Glu Thr Leu Ala Asp Pro His Phe Phe Ser Tyr Ser lie Asp Val 
930 935 940 



Gly Ser Leu Glu Met Glu Ala Asn Pro Gly lie Glu Phe Gly Leu Arg 
945 950 955 960 



lie Val Lys Pro Thr Gly Met Ala Arg Val Ser Asn Leu Glu lie Arg 
965 970 975 



Glu Asp Arg Pro Leu Thr Ala Lys Glu lie Arg Gin Val Gin Arg Ala 
980 985 990 



Ala Arg Asp Trp Lys Gin Asn Tyr Glu Gin Glu Arg Thr Glu lie Thr 
995 1000 1005 



Ala lie lie Gin Pro Val Leu Asn Gin lie Asn Ala Leu Tyr Glu 
1010 1015 1020 



Asn Glu Asp Trp Asn Gly Ser lie Arg Ser Asn Val Ser Tyr His 
1025 1030 1035 



Asp Leu Glu Gin lie Met Leu Pro Thr Leu Leu Lys Thr Glu Glu 
1040 1045 1050 



lie Asn Cys Asn Tyr Asp His Pro Ala Phe Leu Leu Lys Val Tyr 
1055 1060 1065 



His Trp Phe Met Thr Asp Arg lie Gly Glu His Gly Thr lie Leu 
1070 1075 1080 



Ala Arg Phe Gin Glu Ala Leu Asp Arg Ala Tyr Thr Gin Leu Glu 
1085 1090 1095 



Ser Arg Asn Leu Leu His Asn Gly His Phe Thr Thr Asp Thr Ala 
1100 1105 1110 



T : \ Sequences \Mycogen\MA- 20 CCCD4 \MA- 2 0CCCD4 . ST25 . txt/DNB/ehm 



27 MA-20CCCD4 



Asn Trp Thr lie Glu Gly Asp Ala His His Thr lie Leu Glu Asp 
1115 1120 1125 



Gly Arg Arg Val Leu Arg Leu Pro Asp Trp Ser Ser Asn Ala Thr 
1130 1135 1140 



Gin Thr lie Glu lie Glu Asp Phe Asp Leu Asp Gin Glu Tyr Gin 
1145 1150 1155 



Leu Leu lie His Ala Lys Gly Lys Gly Ser lie Thr Leu Gin His 
1160 1165 1170 



Gly Glu Glu Asn Glu Tyr Val Glu Thr His Thr His His Thr Asn 
1175 1180 1185 



Asp Phe lie Thr Ser Gin Asn lie Pro Phe Thr Phe Lys Gly Asn 
1190 1195 1200 



Gin He Glu Val His He Thr Ser Glu Asp Gly Glu Phe Leu He 
1205 1210 1215 



Asp His He Thr Val He Glu Val Ser Lys Thr Asp Thr Asn Thr 
1220 1225 1230 



Asn He He Glu Asn Ser Pro He Asn Thr Ser Met Asn Ser Asn 
1235 1240 1245 



Val Arg Val Asp He Pro Arg Ser Leu 
1250 1255 



<210> 7 
<211> 1425 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Clone: E. coli NM522 (pMYC 2321) NRRL B-18770 
<400> 7 

atgattattg atagtaaaac gactttacct agacattcac ttattcatac aattaaatta 60 
aattctaata agaaatatgg tcctggtgat atgactaatg gaaatcaatt tattatttca 120 
aaacaagaat gggctacgat tggagcatat attcagactg gattaggttt accagtaaat 180 
gaacaacaat taagaacaca tgttaattta agtcaggata tatcaatacc tagtgatttt 240 



T : \Sequences\Mycogen\MA~20CCCD4\MA-20CCCD4 . ST25 . txt/DNB/ehra 



28 MA-20CCCD4 

tctcaattat atgatgttta ttgttctgat aaaacttcag cagaatggtg gaataaaaat 300 

ttatatcctt taattattaa atctgctaat gatattgctt catatggttt taaagttgct 360 

ggtgatcctt ctattaagaa agatggatat tttaaaaaat tgcaagatga attagataat 420 

attgttgata ataattccga tgatgatgca atagctaaag ctattaaaga ttttaaagcg 480 

cgatgtggta ttttaattaa agaagctaaa caatatgaag aagctgcaaa aaatattgta 540 

acatctttag atcaattttt acatggtgat cagaaaaaat tagaaggtgt tatcaatatt 600 

caaaaacgtt taaaagaagt tcaaacagct cttaatcaag cccatgggga aagtagtcca 660 

gctcataaag agttattaga aaaagtaaaa aatttaaaaa caacattaga aaggactatt 720 

aaagctgaac aagatttaga gaaaaaagta gaatatagtt ttctattagg accattgtta 780 

ggatttgttg tttatgaaat tcttgaaaat actgctgttc agcatataaa aaatcaaatt 840 

gatgagataa agaaacaatt agattctgct cagcatgatt tggatagaga tgttaaaatt 900 

ataggaatgt taaatagtat taatacagat attgataatt tatatagtca aggacaagaa 960 

gcaattaaag ttttccaaaa gttacaaggt atttgggcta ctattggagc tcaaatagaa 1020 

aatcttagaa caacgtcgtt acaagaagtt caagattctg atgatgctga tgagatacaa 1080 

attgaacttg aggacgcttc tgatgcttgg ttagttgtgg ctcaagaagc tcgtgatttt 1140 

acactaaatg cttattcaac taatagtaga caaaatttac cgattaatgt tatatcagat 1200 

tcatgtaatt gttcaacaac aaatatgaca tcaaatcaat acagtaatcc aacaacaaat 1260 

atgacatcaa atcaatatat gatttcacat gaatatacaa gtttaccaaa taattttatg 1320 

ttatcaagaa atagtaattt agaatataaa tgtcctgaaa ataattttat gatatattgg 1380 

tataataatt cggattggta taataattcg gattggtata ataat 1425 

<210> 8 
<211> 475 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 8 

Met lie lie Asp Ser Lys Thr Thr Leu Pro Arg His Ser Leu lie His 



Thr lie Lys Leu Asn Ser Asn Lys Lys Tyr Gly Pro Gly Asp Met Thr 
20 . 25 30 

T : \Sequences\Mycogen\MA-20CCCD4\MA-20CCCD4 . ST25 . txt/DNB/ehm 



29 MA-20CCCD4 



Asn Gly Asn Gin Phe He He Ser Lys Gin Glu Trp Ala Thr He Gly 
35 40 45 



Ala Tyr He Gin Thr Gly Leu Gly Leu Pro Val Asn Glu Gin Gin Leu 
50 55 60 



Arg Thr His Val Asn Leu Ser Gin Asp He Ser He Pro Ser Asp Phe 
65 70 75 80 



Ser Gin Leu Tyr Asp Val Tyr Cys Ser Asp Lys Thr Ser Ala Glu Trp 
85 90 95 



Trp Asn Lys Asn Leu Tyr Pro Leu He He Lys Ser Ala Asn Asp He 
100 105 110 



Ala Ser Tyr Gly Phe Lys Val Ala Gly Asp Pro Ser He Lys Lys Asp 
115 120 125 



Gly Tyr Phe Lys Lys Leu Gin Asp Glu Leu Asp Asn He Val Asp Asn 
130 135 140 



Asn Ser Asp Asp Asp Ala He Ala Lys Ala He Lys Asp Phe Lys Ala 
145 150 155 160 



Arg Cys Gly He Leu He Lys Glu Ala Lys Gin Tyr Glu Glu Ala Ala 
165 170 175 



Lys Asn He Val Thr Ser Leu Asp Gin Phe Leu His Gly Asp Gin Lys 
180 185 190 



Lys Leu Glu Gly Val He Asn He Gin Lys Arg Leu Lys Glu Val Gin 
195 & 200 205 



Thr Ala Leu Asn Gin Ala His Gly Glu Ser Ser Pro Ala His Lys Glu 
210 215 220 



Leu Leu Glu Lys Val Lys Asn Leu Lys Thr Thr Leu Glu Arg Thr He 
225 230 235 240 



Lys Ala Glu Gin Asp Leu Glu Lys Lys Val Glu Tyr Ser Phe Leu Leu 
245 250 255 



T : \ Sequences \Mycogen\MA- 2 0CCCD4 \MA- 20CCCD4 . ST25 . txt/DNB/ehm 



Gly Pro Leu Leu Gly Phe Val Val Tyr Glu lie Leu Glu Asn Thr Ala 
260 265 270 



Val Gin His lie Lys Asn Gin lie Asp Glu lie Lys Lys Gin Leu Asp 
275 280' 285 



Ser Ala Gin His Asp Leu Asp Arg Asp Val Lys lie lie Gly Met Leu 
290 295 300 



Asn Ser lie Asn Thr Asp lie Asp Asn Leu Tyr Ser Gin Gly Gin Glu 
305 310 315 320 



Ala lie Lys Val Phe Gin Lys Leu Gin Gly He Trp Ala Thr He Gly 
325 330 335 



Ala Gin He Glu Asn Leu Arg Thr Thr Ser Leu Gin Glu Val Gin Asp 
340 345 350 



Ser Asp Asp Ala Asp Glu lie Gin He Glu Leu Glu Asp Ala Ser Asp 
355 360 365 



Ala Trp Leu Val Val Ala Gin Glu Ala Arg Asp Phe Thr Leu Asn Ala 
370 375 380 



Tyr Ser Thr Asn Ser Arg Gin Asn Leu Pro He Asn Val He Ser Asp 
385 390 395 400 



Ser Cys Asn Cys Ser Thr Thr Asn Met Thr Ser Asn Gin Tyr Ser Asn 
405 410 415 



Pro Thr Thr Asn Met Thr Ser Asn Gin Tyr Met He Ser His Glu Tyr 
420 425 430 



Thr Ser Leu Pro Asn Asn Phe Met Leu Ser Arg Asn Ser Asn Leu Glu 
435 440 445 



Tyr Lys Cys Pro Glu Asn Asn Phe Met He Tyr Trp Tyr Asn Asn Ser 
450 455 460 



Asp Trp Tyr Asn Asn Ser Asp Trp Tyr Asn Asn 
465 470 475 



<210> 9 



T : \ Sequences \Mycogen\MA- 2 0CCCD4 \MA- 2 0CCCD4 . ST25 . txt/DNB/ehm 



31 MA-20CCCD4 

<211> 1185 
<212> DNA 

<213> Bacillus thuringiensis 
<400> 9 

atgattttag ggaatggaaa gactttacca aagcatataa gattagctca tatttttgca 60 

acacagaatt cttcagctaa gaaagacaat cctcttggac cagaggggat ggttactaaa 120 

gacggtttta taatctctaa ggaagaatgg gcatttgtgc aggcctatgt gactacaggc 180 

actggtttac ctatcaatga cgatgagatg cgtagacatg ttgggttacc atcacgcatt 24 0 

caaattcctg atgattttaa tcaattatat aaggtttata atgaagataa acatttatgc 300 

agttggtgga atggtttctt gtttccatta gttcttaaaa cagctaatga tatttccgct 360 

tacggattta aatgtgctgg aaagggtgcc actaaaggat attatgaggt catgcaagac 420 

gatgtagaaa atatttcaga taatggttat gataaagttg cacaagaaaa agcacataag 480 

gatctgcagg cgcgttgtaa aatccttatt aaggaggctg atcaatataa agctgcagcg 540 

gatgatgttt caaaacattt aaacacattt cttaaaggcg gtcaagattc agatggcaat 600 

gatgttattg gcgtagaggc tgttcaagta caactagcac aagtaaaaga taatcttgat 660 

ggcctatatg gcgacaaaag cccaagacat gaagagttac taaagaaagt agacgacctg 720 

aaaaaagagt tggaagctgc tattaaagca gagaatgaat tagaaaagaa agtgaaaatg 780 

agttttgctt taggaccatt acttggattt gttgtatatg aaatcttaga gctaactgcg 840 

gtcaaaagta tacacaagaa agttgaggca ctacaagccg agcttgacac tgctaatgat 900 

gaactcgaca gagatgtaaa aatcttagga atgatgaata gcattgacac tgatattgac 960 

aacatgttag agcaaggtga gcaagctctt gttgtattta gaaaaattgc aggcatttgg 1020 

agtgttataa gtcttaatat cggcaatctt cgagaaacat ctttaaaaga gatagaagaa 1080 

gaaaatgatg acgatgcact gtatattgag cttggtgatg ccgctggtca atggaaagag 1140 

atagccgagg aggcacaatc ctttgtacta aatgcttata ctcct 1185 

<210> 10 
<211> 395 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 10 

Met He Leu Gly Asn Gly Lys Thr Leu Pro Lys His He Arg Leu Ala 



T : \ Sequences \Mycogen\MA- 2 0CCCD4 \MA- 20CCCD4 . ST25 . txt/DNB/ehm 



32 



MA-20CCCD4 



His He Phe Ala Thr Gin Asn Ser Ser Ala Lys Lys Asp Asn Pro Leu 
20 25 30 



Gly Pro Glu Gly Met Val Thr Lys Asp Gly Phe He He Ser Lys Glu 
35 40 45 



Glu Trp Ala Phe Val Gin Ala Tyr Val Thr Thr Gly Thr Gly Leu Pro 
50 55 60 



He Asn Asp Asp Glu Met Arg Arg His Val Gly Leu Pro Ser Arg He 
65 70 75 80 



Gin He Pro Asp Asp Phe Asn Gin Leu Tyr Lys Val Tyr Asn Glu Asp 
85 90 95 



Lys His Leu Cys Ser Trp Trp Asn Gly Phe Leu Phe Pro Leu Val Leu 
100 105 110 



Lys Thr Ala Asn Asp He Ser Ala Tyr Gly Phe Lys Cys Ala Gly Lys 
115 120 125 



Gly Ala Thr Lys Gly Tyr Tyr Glu Val Met Gin Asp Asp Val Glu Asn 
130 135 140 



He Ser Asp Asn Gly Tyr Asp Lys Val Ala Gin Glu Lys Ala His Lys 
145 150 155 160 



Asp Leu Gin Ala Arg Cys Lys He Leu He Lys Glu Ala Asp Gin Tyr 
165 170 175 



Lys Ala Ala Ala Asp Asp Val Ser Lys His Leu Asn Thr Phe Leu Lys 
180 185 190 



Gly Gly Gin Asp Ser Asp Gly Asn Asp Val He Gly Val Glu Ala Val 
195 200 205 



Gin Val Gin Leu Ala Gin Val Lys Asp Asn Leu Asp Gly Leu Tyr Gly 
210 215 220 



Asp Lys Ser Pro Arg His Glu Glu Leu Leu Lys Lys Val Asp Asp Leu 
225 230 235 240 



T : \Sequences\Mycogen\MA-20CCCD4\MA-20CCCD4 . ST25 . txt/DNB/ehm 



33 MA-20CCCD4 



Lys Lys Glu Leu Glu Ala Ala He Lys Ala Glu Asn Glu Leu Glu Lys 
245 250 255 



Lys Val Lys Met Ser Phe Ala Leu Gly Pro Leu Leu Gly Phe Val Val 
260 265 270 



Tyr Glu He Leu Glu Leu Thr Ala Val Lys Ser He His Lys Lys Val 
275 280 285 



Glu Ala Leu Gin Ala Glu Leu Asp Thr Ala Asn Asp Glu Leu Asp Arg 
290 295 300 



Asp Val Lys He Leu Gly Met Met Asn Ser He Asp Thr Asp He Asp 
305 310 315 320 



Asn Met Leu Glu Gin Gly Glu Gin Ala Leu Val Val Phe Arg Lys He 
325 330 335 



Ala Gly He Trp Ser Val He Ser Leu Asn He Gly Asn Leu Arg Glu 
340 345 350 



Thr Ser Leu Lys Glu He Glu Glu Glu Asn Asp Asp Asp Ala Leu Tyr 
355 360 365 



He Glu Leu Gly Asp Ala Ala Gly Gin Trp Lys Glu He Ala Glu Glu 
370 375 380 



Ala Gin Ser Phe Val Leu Asn Ala Tyr Thr Pro 
385 390 395 



<210> 11 
<211> 2412 
<212> DNA 

<213> Bacillus thuringiensis 
<400> 11 

atgacttgtc aattacaagc gcaaccactt attccctata acgtactagc aggagttcca 60 
actagtaata caggtagtcc aatcggcaat gcaggtaatc aatttgatca gtttgagcaa 120 
accgttaaag agctcaagga agcatgggaa gcgttccaaa aaaacggaag tttctcatta 180 
gcagctcttg aaaagggatt tgatgcagca atcggaggag gatcctttga ttatttaggt 240 
ttagttcaag ccggcctagg attagttggt acgctaggcg ccgcaatccc tggtgtttca 300 
gtggcagtgc ctcttattag catgcttgtt ggtgtttttt ggccaaaggg cacaaacaac 360 

T : \Sequences\Mycogen\MA-20CCCD4\MA-20CCCD4 . ST25 . txt/DNB/ehm 



34 



MA-20CCCD4 



caagaaaacc ttattacagt tattgataag gaagttcaga gaatactaga tgaaaagcta 420 

tctgatcagt taataaagaa attgaacgca gatttaaatg cttttacgga cctagtaact 480 

cgtttggaag aagtaataat agatgcaact ttcgagaatc acaagcctgt actacaagta 540 

agtaaatcaa attatatgaa agtggattca gcatatttct caacaggagg tattcttact 600 

cttggcatga gtgattttct tactgatacc tattcaaagc ttaccttccc attatatgta 660 

ctaggcgcaa ctatgaaact ttcagcatat catagttata tacaattcgg aaatacatgg 720 

cttaataaag tttatgattt atcatcagat gagggaaaaa caatgtcgca ggctttagca 780 

cgagctaaac agcatatgcg ccaagacata gcattttata caagccaagc tttaaacatg 840 

tttactggga atctcccttc attatcatct aataaatatg caattaatga ctataatgta 900 

tacactcgag caatggtatt gaatggctta gatatagtag caacatggcc taccctatat 960 

ccagatgact attcgtctca gataaaactg gagaaaacac gcgtgatctt ttcagatatg 1020 

gtcgggcaaa gtgagagtag agatggcagc gtaacgatta aaaatatttt tgacaataca 1080 

gattcacatc aacatggatc cataggtctc aattcaatct cttatttccc agatgagtta 1140 

cagaaagcac aacttcgcat gt at gat tat aatcacaaac cttattgtac ggactgtttc 1200 

tgctggccgt atggagtgat tttaaactat aacaagaata cctttagata tggcgataat 1260 

gatccaggtc tttcaggaga cgttcaactc ccagcaccta tgagtgtagt taatgcccaa 1320 

actcaaacag cccaatatac agatggagaa aacatatgga cagatactgg ccgcagttgg 1380 

ctttgtactc tacgtggcta ctgtactaca aactgttttc caggaagagg ttgttataat 1440 

aatagtactg gatatggaga aagttgcaat caatcacttc caggtcaaaa aatacatgca 1500 

ctatatcctt ttacacaaac aaatgtgctg ggacaatcag gcaaactagg attgctagca 1560 

agtcatattc catatgacct aagtccgaac aatacgattg gtgacaaaga tacagattct 1620 

acgaatattg tcgcaaaagg aattccagtg gaaaaagggt atgcatccag tggacaaaaa 1680 

gttgaaatta tacgagagtg gataaatggt gcgaatgtag ttcaattatc tccaggccaa 1740 

tcttggggaa tggattttac caatagcaca ggtggtcaat atatggtccg ctgtcgatat 1800 

gcaagtacaa acgatactcc aatctttttt aatttagtgt atgacggggg atcgaatcct 1860 

atttataacc agatgacatt ccctgctaca aaagagactc cagctcacga ttcagtagat 1920 

aacaagatac taggcataaa aggaataaat ggaaattatt cactcatgaa tgtaaaagat 1980 

tctgtcgaac ttccatctgg gaaatttcat gtttttttca caaataatgg atcatctgct 2040 



T : \ Sequence s\Mycogen\MA- 2 0CCCD4 \MA- 2 0CCCD4 . ST25 . txt/DNB/ehm 



35 MA-20CCCD4 

atttatttag atcgacttga gtttgttcct ttagatcaac cagcagcgcc aacacagtca 2100 

acacaaccaa ttaattatcc tatcacaagt aggttacctc atcgttccgg agaaccacct 2160 

gcaataatat gggagaaatc agggaatgtt cgcgggaatc aactaactat atcggcacaa 2220 

ggtgttccag aaaattccca aatatatctt tcggtgggtg gcgatcgcca aattttagac 2280 

cgtagcaacg gatttaaatt agttaattac tcacctactt attctttcac taacattcag 2340 

gctagctcgt caaatttagt agatattaca agtggtacca tcactggcca agtacaagta 2400 

tctaatctat aa 2412 



<210> 12 
<211> 803 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 12 

Met Thr Cys Gin Leu Gin Ala Gin Pro Leu He Pro Tyr Asn Val Leu 
15 10 15 



Ala Gly Val Pro Thr Ser Asn Thr Gly Ser Pro He Gly Asn Ala Gly 
20 25 30 



Asn Gin Phe Asp Gin Phe Glu Gin Thr Val Lys Glu Leu Lys Glu Ala 
35 40 45 



Trp Glu Ala Phe Gin Lys Asn Gly Ser Phe Ser Leu Ala Ala Leu Glu 
50 55 60 



Lys Gly Phe Asp Ala Ala He Gly Gly Gly Ser Phe Asp Tyr Leu Gly 
65 * 70 75 80 



Leu Val Gin Ala Gly Leu Gly Leu Val Gly Thr Leu Gly Ala Ala He 
85 90 95 



Pro Gly Val Ser Val Ala Val Pro Leu He Ser Met Leu Val Gly Val 
100 105 HO 



Phe Trp Pro Lys Gly Thr Asn Asn Gin Glu Asn Leu He Thr Val He 
115 120 125 



Asp Lys Glu Val Gin Arg He Leu Asp Glu Lys Leu Ser Asp Gin Leu 
130 135 140 



T : \Sequences\Mycogen\MA-20CCCD4\MA-20CCCD4 . ST25 . txt/DNB/ehm 



36 MA-20CCCD4 



lie Lys Lys Leu Asn Ala Asp Leu Asn Ala Phe Thr Asp Leu Val Thr 
145 150 155 160 

Arg Leu Glu Glu Val He He Asp Ala Thr Phe Glu Asn His Lys Pro 
165 170 I 75 



Val Leu Gin Val Ser Lys Ser Asn Tyr Met Lys Val Asp Ser Ala Tyr 
180 185 190 

Phe Ser Thr Gly Gly He Leu Thr Leu Gly Met Ser Asp Phe Leu Thr 
195 200 205 

Asp Thr Tyr Ser Lys Leu Thr Phe Pro Leu Tyr Val Leu Gly Ala Thr 
210 215 220 

Met Lys Leu Ser Ala Tyr His Ser Tyr He Gin Phe Gly Asn Thr Trp 



Lys 

225 230 



235 240 



Leu Asn Lys Val Tyr Asp Leu Ser Ser Asp Glu Gly Lys Thr Met Ser 
245 250 255 

Gin Ala Leu Ala Arg Ala Lys Gin His Met Arg Gin Asp He Ala Phe 
260 265 270 

Tyr Thr Ser Gin Ala Leu Asn Met Phe Thr Gly Asn Leu Pro Ser Leu 
275 280 285 

Ser Ser Asn Lys Tyr Ala He Asn Asp Tyr Asn Val Tyr Thr Arg Ala 
290 295 300 

Met Val Leu Asn Gly Leu Asp He Val Ala Thr Trp Pro Thr Leu Tyr 
305 310 315 320 

Pro Asp Asp Tyr Ser Ser Gin He Lys Leu Glu Lys Thr Arg Val He 
325 330 335 

Phe Ser Asp Met Val Gly Gin Ser Glu Ser Arg Asp Gly Ser Val Thr 
340 345 350 

lie Lys Asn He Phe Asp Asn Thr Asp Ser His Gin His Gly Ser He 
355 360 365 



T: \Sequences\Mycogen\MA-20CCCD4\MA-20CCCD4 . ST25 .txt/DNB/ehm 



37 



MA-20CCCD4 



Gly Leu Asn Ser lie Ser Tyr Phe Pro Asp Glu Leu Gin Lys Ala Gin 
370 375 380 



Leu Arg Met Tyr Asp Tyr Asn His Lys Pro Tyr Cys Thr Asp Cys Phe 
385 390 395 400 



Cys Trp Pro Tyr Gly Val He Leu Asn Tyr Asn Lys Asn Thr Phe Arg 
405 410 415 



Tyr Gly Asp Asn Asp Pro Gly Leu Ser Gly Asp Val Gin Leu Pro Ala 
420 425 430 



Pro Met Ser Val Val Asn Ala Gin Thr Gin Thr Ala Gin Tyr Thr Asp 
435 440 445 



Gly Glu Asn He Trp Thr Asp Thr Gly Arg Ser Trp Leu Cys Thr Leu 
450 455 460 



Arg Gly Tyr Cys Thr Thr Asn Cys Phe Pro Gly Arg Gly Cys Tyr Asn 
465 ' 470 475 480 



Asn Ser Thr Gly Tyr Gly Glu Ser Cys Asn Gin Ser Leu Pro Gly Gin 
485 490 495 



Lys He His Ala Leu Tyr Pro Phe Thr Gin Thr Asn Val Leu Gly Gin 
500 505 510 



Ser Gly Lys Leu Gly Leu Leu Ala Ser His He Pro Tyr Asp Leu Ser 
515 520 525 



Pro Asn Asn Thr He Gly Asp Lys Asp Thr Asp Ser Thr Asn He Val 
530 • 535 540 



Ala Lys Gly He Pro Val Glu Lys Gly Tyr Ala Ser Ser Gly Gin Lys 
545 * 550 555 560 



Val Glu He He Arg Glu Trp He Asn Gly Ala Asn Val Val Gin Leu 
565 570 575 



Ser Pro Gly Gin Ser Trp Gly Met Asp Phe Thr Asn Ser Thr Gly Gly 
580 585 590 
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MA-20CCCD4 



Gin Tyr Met Val Arg Cys Arg Tyr Ala Ser Thr Asn Asp Thr Pro lie 
595 600 605 



Phe Phe Asn Leu Val Tyr Asp Gly Gly Ser Asn Pro He Tyr Asn Gin 
610 615 620 

Met Thr Phe Pro Ala Thr Lys Glu Thr Pro Ala His Asp Ser Val Asp 

625 630 635 640 



Asn Lys He Leu Gly He Lys Gly He Asn Gly Asn Tyr Ser Leu Met 
645 650 655 



Asn Val Lys Asp Ser Val Glu Leu Pro Ser Gly Lys Phe His Val Phe 
660 665 670 



Phe Thr Asn Asn Gly Ser Ser Ala He Tyr Leu Asp Arg Leu Glu Phe 
675 680 685 



Val Pro Leu Asp Gin Pro Ala Ala Pro Thr Gin Ser Thr Gin Pro He 
690 695 700 



Asn Tyr Pro He Thr Ser Arg Leu Pro His Arg Ser Gly Glu Pro Pro 
705 710 715 720 



Ala He He Trp Glu Lys Ser Gly Asn Val Arg Gly Asn Gin Leu Thr 
725 730 735 



He Ser Ala Gin Gly Val Pro Glu Asn Ser Gin He Tyr Leu Ser Val 
740 745 750 



Gly Gly Asp Arg Gin He Leu Asp Arg Ser Asn Gly Phe Lys Leu Val 
755 760 765 



Asn Tyr Ser Pro Thr Tyr Ser Phe Thr Asn He Gin Ala Ser Ser Ser 
770 775 780 



Asn Leu Val Asp He Thr Ser Gly Thr He Thr Gly Gin Val Gin Val 
785 790 795 800 



Ser Asn Leu 



<210> 13 

T: \Sequences\Mycogen\MA-20CCCD4\MA-20CCCD4 . ST25 . txt/DNB/ehm 



<211> 8 

<212> PRT 

<213> Artificial sequence 
<220> 

<223> Probe 

<400> 13 

Arg Glu Trp lie Asn Gly Ala Asn 
1 5 



<210> 14 

<211> 22 

<212> DNA 

<213> Artificial 



sequence 



<220> 

<223> DNA coding for probe of SEQ ID NO: 13 
<400> 14 

agartrkwtw aatggwgckm aw 



<210> 15 

<211> 8 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Probe 

<400> 15 

Pro Thr Phe Asp Pro Asp Leu Tyr 
1 5 



<210> 16 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding for probe of SEQ ID NO: 15 



<220> 

< 2 2 1 > mi sc_f eat ur e 

<222> (3).. (3) 

<223> any nucleotide 

<400> 16 

ccnacytttk atccagatsw ytat 



T: \Sequences\Mycogen\MA-20CCCD4\MA-20CCCD4 .ST25 . txt/DNB/ehm 



40 MA-20CCCD4 



<210> 


17 




<211> 


14 




<212> 


PRT 




<213> 


Artificial 


Sequence 


<220> 






<223> 


N- terminal 


amino acid 


<400> 


17 





Ala lie Leu Asn Glu Leu Tyr Pro Ser Val Pro Tyr Asn Val 



1 


5 


10 


<210> 
<211> 
<212> 
<213> 


18 
14 
PRT 

Artificial 


Sequence 


<220> 
<223> 


N- terminal 


amino acid sequence of 


<400> 


18 




Ala lie Leu Asn Glu Leu Tyr Pro Ser Val 
15 10 


<210> 
<211> 
<212> 
<213> 


19 
17 
PRT 

Artificial 


Sequence 


<220> 
<223> 


N- terminal 


amino acid sequence of 


<400> 


19 





Met He He Asp Ser Lys Thr Thr Leu Pro Arg His Ser Leu lie Asn 
1 5 10 15 



Thr 



<210> 20 

<211> 14 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N- terminal amino acid sequence of 63B. 

<400> 20 
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Gin Leu Gin Ala Gin Pro Leu He Pro Tyr Asn Val Leu Ala 
1 5 10 



<210> 


21 




<211> 


24 




<212> 


PRT 




<213> 


Artificial 


Sequence 


<220> 






<223> 


N- terminal 


amino acid 


<400> 


21 





Met He Leu Gly Asn Gly Lys Thr Leu Pro Lys His He Arg Leu Ala 
1 5 10 15 



His He Phe Ala Thr Gin Asn Ser 
20 



<210> 22 

<211> 10 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N-terminal amino acid sequence of 33F2. 

<400> 22 

Ala Thr Leu Asn Glu Val Tyr Pro Val Asn 
1 5 * 10 



<210> 


23 


<211> 


15 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


Internal amino acid 


<400> 


23 



Val Gin Arg He Leu Asp Glu Lys Leu Ser Phe Gin Leu He Lys 
15 10 15 



<210> 24 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic oligonucleotide derived from 17. 
T : \Sequences\Mycogen\MA- 20CCCD4 \MA- 20CCCD4 . ST2 5 . txt /DNB/ehm 



42 



MA-20CCCD4 



<400> 24 

gcaattttaa atgaattata tec 



23 



<210> 25 

<211> 56 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide probe designed from the N- terminal amino acid 
sequence of 52A1 . 

<400> 25 

atgattattg attctaaaac aacattacca agacattewt taatwaatac watwaa 56 



<210> 26 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic oligonucleotide probe designated as 69D1-D. 



<210> 27 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Forward oligonucleotide primer from 63B. 

<400> 27 

caaytacaag cwcaacc 17 



<210> 28 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Reverse oligonucleotide primer from 63B. 



<400> 26 

aaacatatta gattagcaca tatttttgea acacaaaa 



38 



<400> 28 

ttcatctaaa attctttgwa c 



21 



<210> 29 
<211> 8 
<212> PRT 
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MA-20CCCD4 



<213> Artificial Sequence 
<220> 

<223> Nematode (NEMI) variant of region 5 of Hofte and Whiteley. 
<400> 29 

Leu Asp Arg lie Gin Phe lie Pro 
1 5 



<210> 30 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Reverse complement primer to SEQ ID NO.-29. 

<400> 30 

aggaacaaay tcaakwcgrt eta 23 



<210> 31 

<211> 9 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide 

<400> 31 

Tyr lie Asp Lys lie Glu Phe lie Pro 
1 5 



<210> 32 

<211> 23 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Oligonucleotide coding for the peptide of SEQ ID N0:31. ' 
<400> 32 

tggaataaat tcaattykrt cwa 23 



<210> 33 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide probe 33F2A. 
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44 



MA-20CCCD4 



<400> 33 

gcwacwttaa atgaagtwta t 



21 



<210> 34 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide probe 33F2B. 

<400> 34 

aatgaagtwt atccwgtwaa t 21 



<210> 35 

<211> 38 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Reverse primer. 



<210> 36 

<211> 28 

<2l2> DNA 

<213> Artificial Sequence 
<220> 

<223> Forward primer. 

<400> 36 

tgattttwmt caattatatr akgtttat 28 



<210> 37 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe 



<400> 35 

gcaagcggcc gcttatggaa taaattcaat tykrtcwa 



38 



<400> 37 

aagagttayt araraaagta 



20 



<210> 38 
<211> 35 
<212> DNA 



<213> Artificial Sequence 
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45 



MA-20CCCD4 



<220> 

<223> Probe 
<400> 38 

ttaggaccat trytwggatt tgttgtwtat gaaat 



<210> 39 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe 

<400> 39 

gayagagatg twaaaatywt aggaatg 



<210> 40 

<211> 23 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Forward primer. 
<400> 40 

ttmttaaawc wgctaatgat att 



T : \ Sequences \Mycogen\MA- 2 0CCCD4\MA- 2 0CCCD4 . ST25 . txt/DNB/ehm 



